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3 (54) Title: METHOD FOR THE TREATMENT OF DERMAL LESIONS CAUSED BY ENVENOM ATION 

^ (57) Abstract- A method of treating dermal lesions caused by envenomation comprising applying a therapeutically effective amount 
° of an immune response modifier compound selected from the group consisting of imidazoquinoline amines, imidazopyndme amines, 
O 6 7-fused cycloalkylimidazopyridine amines, imidazonaphthyridine amines, tetrahydroimidazonaphthyndine amines, oxazolopyn- 
^ dine amines, oxazoloquinoline amines, thiazolopyridine amines, thiazoloquinoline amines and 1,2-bridged imidazoquinoline amines 



to the site of the lesion is disclosed. 
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Method for the Treatment of Dermal Lesions 
Caused by Envenomation 
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and PCT Publications WO 99/29693, WO 00/40228, WO 00/76505, WO 00/76518 and 
WO 00/76518. 

The IRM compounds have demonstrated antiviral and antitumor activity. The 
antiviral and antitumor activity is not direct but is believed to result from their ability to 

5 stimulate an innate immune response. In cultures of human peripheral blood mononuclear 
cells, members of this class of compounds have been shown to stimulate the production 
and release of a variety of cytokines and chemokines including interferon-a, tumor 
necrosis factor-a, interleukin-1 (IL-1), IL-1 receptor antagonist, IL-6, IL-8, IL-12, 
monocyte chemotactic protein-1 (MCP-1) and macrophage inflammatory protein (MIP- 

10 la). 

In addition to stimulating an innate immune response, the IRM compounds have 
been found to mediate the acquired immune response. In human peripheral blood 
mononuclear cell cultures, members of this class of compounds have been shown to 
induce the production of the T helper type 1 (TH1) cytokine interferon-? and to inhibit the 

15 production of T helper type 2 (TH2) cytokines IL-4 and 1L-5. 

One of these IRM compounds, known as imiquimod (I-(2-methylpropyl)-l//~ 
imidazo[4,5-c]quinolin-4-amine), has been commercialized in a topical formulation, 
Aldara™ cream, for the treatment of anogenital warts associated with human 
papillomavirus. Imiquimod is also being evaluated in clinical trials for use in treating 

20 superficial basal cell carcinoma and aclinic keratosis. 

Another of these IRM compounds, known as resiquimod (4-amino-2- 
ethoxymethyl-a,a-dimethyl-l^-imidazo[4,5-c]quinoline-l-ethanol), is being evaluated in 
clinical trials for use in preventing genital herpes recurrences. 

There are numerous venomous flora and fauna in the world, some of which possess 

25 venom that causes significant medical problems when a human or an animal is exposed to 
the venom. Envenomation by such a plant or animal can cause both systemic and local 
reactions. Examples of local reactions include edema, erythema, induration, necrotic 
ulcere, pain, pruritis, and vesicles. The severity of the reaction is dependent on a variety 
of factors including the source of the venom (e.g. Loxosceles spider, box jellyfish, fire 

30 ant), the amount of venom injected, the location of the bite or sting (e.g. arm, thigh), and 
prior exposure to the venom. A variety of treatments have been used including analgesics, 
antibiotics, antivenoms, corticosteroids, Dapsone, and hyperbaric oxygen. In those 
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6,039,969; and Internationa! Publications WO 99/29693; WO 00/76505; WO 00/76518 
and WO 00/76518. The entire disclosure of each of these patents and patent applications 
is incorporated herein by reference. 

Preferred IRM compounds for use in the practice of the methods of the invention 
include compounds of Formula I 




I 



wherein 

R, is selected from the group consisting of S and NR 3 , 

R 2 is selected from the group consisting of hydrogen, straight and branched chain 
alkyl containing one to six carbon atoms, and alkoxyalkyl wherein the alkoxy moiety 
contains one to four carbon atoms and the alkyl moiety contains one to four carbon atoms; 
and 

R 3 is selected from the group consisting of straight and branched chain alkyl 
containing one to six carbon atoms and straight and branched chain hydroxy alkyl 
containing one to six carbon atoms; or a pharmaceutical ly acceptable salt thereof. 

Preferred R2 groups include hydrogen, methyl, ethyl, propyl, butyl, and 
ethoxymethyl. 

Preferred R 3 groups include 2-methylpropyl and 2-hydroxy-2-methylpropyl. 

Particularly preferred IRM compounds include 4-amino-2-ethoxymethyl-a,a- 
dimethyl-l//-imidazo[4,5-c]quinoline-l-ethanol (resiquimod), l-(2-methylpropyl)-lf/- 
imidazo[4,5-c]quinolin-4-amine (imiquimod), 2-methylthiazolo[4,5-c]quinolin-4-amine, 
2^thylthiazoIo[4,5-c]quinolin-4-amine, 2-propylthiazoIo[4,5-c]quinolin-4-amine and 2- 
butylthiazolo[4,5-c]quinolin-4-amine. 

In the method of the invention a therapeutically effective amount of the IRM 
compound is applied. The term "therapeutically effective amount" means an amount 
sufficient to induce a therapeutic effect such as the amelioration of symptoms (e.g. pain, 
erythema diminution of lesions,) or the prevention of dermonecrosis. The specific amount 
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secrete both a and 0 chemokines. The release of chemokines and cytokines triggers 
additional events such as the attraction of neutrophils to the site of envenomation. While 
some of the local skin reactions that are manifested as a result of envenomation such as 
edema and erythema are caused directly by constituents of the venom due to the hemolytic 
action of various enzymes, it has been hypothesized that dermonecrosis may be due to an 
immune response. 

While not wishing to be bound by theory, it is believed that effects of the IRM 
" compound overwhelm the local physiological effects of the venom. This may occur by 
modifying the qualitative properties of the local soluble mediators of inflammation such 
that signaling for neutrophil activation and dcgranulalion is inhibited. In addition, the 
early aggregation of neutrophils in dermal blood vessels may be diffused by IRM 
compound induced cytokines by stimulating the migration of neutrophils out of local 
vasculature and into surrounding tissue. Thus, if activated neutrophils are no longer 
aggregated in the discrete focal area of the site of envenomation, the amount of central 
necrosis may be inhibited. In essence, the venom induced "immune dysregulation" may 
be overcome by the immune stimulation provided by the IRM compound. 

Example 

Treatment of Loxosceles reclusa envenomation with Imiquimod 5% Cream 
Background 

A privatized correctional facility in Texas experienced a cluster of spider bite cases 
due to L reclusa shortly following the receipt of a shipment of used mattresses from a 
local county jail. Spiders may have inhabited the mattresses when they were stored for 
several weeks in a dark shed out behind the facility. Following the first several cases, 
fumigation with a synthetic pyrethroid (PT 1200, resmethrin) was performed. While this 
agent is considered effective against L reclusa, the spiders must generally be contacted 
directly, and unhatched eggs are less susceptible. 

The diagnosis of loxoscelism in these cases was made by exclusion. No spiders 
were recovered despite the use of glue traps, although in one case, a "brown spider" 
dropped from the ceiling of a shower onto the breast of a female patient, who brushed the 
spider away after sustaining a bite. The following aspects of these cases favor a diagnosis 
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the cream gently until it "vanished" as per labeled instructions. In addition, a single 
intramuscular dose of ceftriaxone 1 gm was given together with oral dicloxicillin, 500 mg 
bid for 10 days. Patients were re-examined by a physician at 7, 14 and 28 days following 
initiation of therapy. 

5 

Results 

The first 12 patients, managed using conventional therapy, presented with tender to 
painful lesions consisting of a central core of induration and blanching, surrounded by 3-8 
cm of erythema. Among these, 7 progressed to tissue necrosis within I week after the 
10 bite, all of whom were referred for surgical debridement. One patient developed a healing 
contracture of the forearm which necessitated surgical release. Healing occurred by 
secondary intention over several months following the bites. 

Seven consecutive bites occurring in 5 patients were treated with imiquimod. 

These cases are summarized in the Table below. Presenting signs and symptoms were 
15 consistent with those recorded for patients treated by conventional means. Tenderness or 

pain, with erythema, characteristic blanching and firm induration were present in every 

case. In one case (L.S.), punctuate marks were noted at the center of the indurated area. 

Pain relief was reported by all patients within 1-2 days following the first dose of 

imiquimod. Marked improvement in both induration and erythema was noted by day 7, 
20 with full resolution in all but one case by day 14. In patient Y.C., erythema was noted to 

be cleared at the day 7 visit but developed again by day 14. The reappearance of erythema 

is presumed to be secondary to imiquimod 

Patients C.R. and L.S. each sustained two bites. In the case of L.S., the first bite 

was resolved 9 days after it occurred. The second bite occurred 16 days after the first bite 
25 and resolved completely, with treatment, by the 5th day. The difference in clinical course 

may have been due to differences in the age of the spider, the sex of the spider (females 

inject greater volumes of venom), or an acquired immunity following the first bite. 

Necrosis did not develop in any of the imiquimod treated cases. No residual scarring or 

pigmentation changes were noted at the day 28 follow-up visit. 
30 The probability of observing 0 out of 7 consecutive cases with no necrosis, given 

the underlying historical rate of 7/12 (0.583), is quite low based on a binomial probability 

distribution (p=0.002) or a Chi-square analysis (p=0.01). 
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WHAT IS CLAIMED IS: 

1. A method of treating dermal lesions caused by envenomation comprising applying 
a therapeutically effective amount of an immune response modifier compound selected 

5 from the group consisting of imidazoquinoline amines, imidazopyridine amines, 6,7-fused 
cycloalkylimidazopyridine amines, imidazonaphthyridine amines, 
tetrahydroimidazonaphthyridine amines, oxazolopyridtne amines, oxazoloquinoline 
amines, thiazolopyridine amines, thiazoloquinoline amines and 1,2-bridged 
imidazoquinoline amines to the site of the lesion. 

10 

2. The method of Claim 1 wherein the immune response modifier compound is a 
compound of Formula I 




wherein 

15 Rj is selected from the group consisting of S and NR 3 , 

R 2 is selected from the group consisling of hydrogen, straight and branched chain 
alkyl containing one to six carbon atoms, and alkoxyalkyl wherein the alkoxy moiety 
contains one to four carbon atoms and the alkyl moiety contains one to four carbon atoms; 
and 

20 R3 is selected from the group consisting of straight and branched chain alkyl 

containing one to six carbon atoms and straight or branched chain hydroxy alkyl 
containing one to six carbon atoms; or a pharmaceutical^ acceptable salt thereof. 

3. The method of Claim 2 wherein R| is NR 3 . 

25 

4. The method of Claim 2 wherein Ri is S. 
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7- The method of Claim 2 wherein the IRM compound is selected frn m . h 

'0. The method Cairn 9 wherein ft, arthopod is a spider. 

13. The method of Claim 12 wherHn»h- m • 

wherein the manne animal is a jellyfish. 

14. A method of preventing dermonecrosis can^H k„ 
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20 



amines, thiazolopyridine amines, thiazoloquinoline amines and 1,2-bridged 
imidazoquinoline amines to the site of the envenomation. 

15. The method of Claim 14 wherein the immune response modifier compound is a 
compound of Formula I 



Ri is selected from the group consisting of S and NR 3 , 

R 2 is selected from the group consisting of hydrogen, straight and branched chain 
alkyl containing one to six carbon atoms, and alkoxyalkyl wherein the alkoxy moiety 
contains one to four carbon atoms and the alkyl moiety contains one to four carbon atoms; 
and 

R 3 is selected from the group consisting of straight and branched chain alkyl 
containing one to six carbon atoms and straight or branched chain hydroxy alkyl 
containing one to six carbon atoms; or a pharmaceutical! y acceptable salt thereof. 

16. The method of Claim 15 wherein Ri is NR 3 . 

17. The method of Claim 15 wherein R| is S, 

18. The method of Claim 15 wherein R 2 is selected from the group consisting of 
hydrogen, methyl, ethyl, propyl, butyl, and ethoxymethyl. 

19. The method of Claim 15 wherein R 3 is selected from the group consisting of 2- 
methylpropyl and 2-hydroxy-2-methylpropyl. 

20. The method of Claim 15 wherein the IRM compound is selected from the group 
consisting of 4-amino-2-ethoxymethyl-a,a-dimethyl-l//-imidazo[4,5-c]quinoline-l- 




NH 2 



wherein 
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21. The method of Claim 14 wherein .t, • 

ua.ni 14 wherein the Tnmune response modifier compound 
applied via a cream or a gel. "mpound 
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22. ^ meihod of C,a im 14 where™ * source of the . _ ^ 

23. The meihod Claim 22 wherein ,he arthopod is a spi(tor . 

24. The n,e,hod of Claire 22 wherein ihe anhodpod ia m insect of lhe order 
xlymenoptera. 

2. The read,* ofOaire ,4 wherein ,he mm ofc _ io „ „ , ^ ^ 
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3 (54) Title: METHOD FOR THE TREATMENT OF DERMAL LESIONS CAUSED BY ENVENOM ATION 

(57) Abstract- A method of treating dermal lesions caused by envenomation comprising applying a therapeutically effective amount 
w of an immune response modifier compound selected from the group consisting of imidazoquinoline amines, imidazopynd.ne amines, 
Q 6 7-fused cycloalkylimidazopyridine amines, imidazonaphthyridine amines, tetrahydroimidazonaphthyndine amines, oxazolopyn- 
> dine amines, oxazoloquinoline amines, thiazolopyridine amines, thiazoloquinoline amines and 1 ,2-bridged imidazoquinoline amines 



to the site of the lesion is disclosed. 
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Present claims 1,8-14,21-26 relate to an extremely large number of 
possible compounds/methods. Support within the meaning of Article 6 PCT 
and/or disclosure within the meaning of Article 5 PCT is to be found, 
however, for only a very small proportion of the compounds/methods 
claimed' In the present case, the claims so lack support, and the 
application so lacks disclosure, that a meaningful search over the whole 
of the claimed scope 1s Impossible. Consequently, the search has been 
carried out for those parts of the claims which appear to be supported 
and disclosed, namely those parts relating to the compounds/methods 
disclosed 1n claims 2-7 and 15-20. 

The applicant's attention Is drawn to the fact that claims, or parts of 
claims, relating to inventions 1n respect of which no international 
search'report has been established need not be the subject of an 
International preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority 1s normally not to carry out a 
preliminary examination on matter which has not been searched. This 1s 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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